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DEVICE FOR STERILE SAMPLING FROM A 
FERMENTER 

TECHNICAL FIELD 

The present invention relates to apparatus for micro 
biological studies and, more particularly, it relates to a 
device for sterile sampling from a fermenter. 

BACKGROUND OF THE INVENTION 

The sterile sampling of culture liquor from a fer 
menter is essential for effecting control over the state of 
the object under study and determining the conditions 
of its active life environment. All of the laboratory-type 
and commercial fermenters are provided with devices 
for sterile sampling of culture liquor. In spite of a great 
diversity of fermenter designs, there is little structural 
difference between the various devices for sterile sam 
pling of culture liquor. The sampling of culture liquor 
from a fermenter is done manually and involves certain 
operations that are to be performed simultaneously with 
each other. The sampling is usually done by two re 
searchers, to which end a plug is removed from a sterile 
sampler in the flame of an alcohol burner and a clamp is 
released on the culture liquor drain pipe, or valves are 
operated. The duration of sampling does not enable one 
to analyze the status of transient processes of microor 
ganism development, which is of special research im 
portance. This latter consideration gave a start to the 
search for novel structural solutions of devices for ster 
ile sampling of culture liquor from a fermenter. 
There is known in the art a device for sterile sampling 

from a fermenter (cf, data sheet by New Brunswick 
Scienti?c Co., Inc., on Model FM 250), comprising a 
drain pipe with a valve, positioned on the fermenter and 
having an outlet connection communicating with a 
steam delivery pipeline. For sampling culture liquor 
from the fermenter, one should ?rst sterilize a sample 
collector plugged with a cotton-wool or some other 
readily removable stopper. Then, the sample collector 
is connected with the outlet connection and sterilized 
with steam, and the sampling valve is opened. 
When using the afore-described device, part of the 

culture liquor from the pipeline is to be drained off, this 
resulting in undesirable losses of culture liquor, espe 
cially when carrying out periodic processes of microor 
ganism growing. In addition, the use of this prior art 
device requires that the culture liquor in the fermenter 
should always be under excess pressure which is not 
always convenient and possible in the course of grow 
ing microorganisms, or that a transfer pump be used in 
the drain line. Steam is discharged via outlet connection 
to the working premises, which aggravates the working 
conditions of the personnel. 
Well known in the art is a device for sterile sampling 

from a fermenter using antiseptics such as chloramine, 
comprising a pipeline with a valve for the passage of 
culture liquor from the fermenter and a pipeline with a 
valve for the passage of the antiseptic. After the valves, 
the pipelines are combined in a single line provided with 
an outlet connection. Cotton wool-plugged test tubes 
are used as sterilized sample collectors. For sampling, 
the culture liquor drain valve is opened and, following 
partial drain of said liquor, the sample collector plug is 
removed and the sample collector is placed under the 
stream of liquor. After the requisite amount of culture 
liquor has been collected, the sample collector is 
plugged and the drain valve closed. After that, the 
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2 
valve on the antiseptic pipeline is opened and the anti 
septic is partly drained; in so doing, the antiseptic 
should stay in the outlet connection until the next sam 
pling. 

This latter prior art device provides for additional 
drain from the zone of culture liquor stagnation, which 
leads eventually to losses of said liquor. Also, upon 
preliminary partial drain of the culture liquor some 
antiseptic stays on the walls of the outlet connection, 
which results in the presence of antiseptic in the sample 
collector and, consequently, in distortion of the analysis 
results, especially in the case of enzymes. 
There is also known a device for sterile sampling 

from a fermenter, comprising a sampler positioned on 
the fermenter in the zone of stirring of culture liquor, 
and a sterile sample collector (of, data sheet by New 
Brunswick Scienti?c Co., Inc., on BIOFLO Model C 
30). 

This latter device also comprises a drain pipe with a 
screw clamp, on which pipe there is secured a chamber 
with a rubber spray bulb or injector, and a joining unit. 
The sterilized sample collector is set up and joined to I 
the joining unit under the flame of a burner. Sampling is 
effected in the following manner. Pressure is applied to 
the rubber bulb while the screw clamp is released, the 
air being forced from the sample collector to the fer 
menter. A release of the rubber bulb results in the resto 
ration of its shape and, simultaneously, in the in?ow of 
culture liquor from the fermenter to the sample collec 
tor. After that, the screw clamp is closed and the sample 
collector with sample is replaced with a sterilized 
empty sample collector under the ?ame of a burner. 
The use of the last-described prior art device requires 

that a researcher should perform in the course of sam 
pling a whole series of successive operations, which 
results in considerable time consumption. As a result, 
one cannot take a substantial number of samples per unit 
time, as required for the purposes of studying the dy 
namics of microorganism growth. The use of open 
flame in the course of connection and removal of the 
sample collector prohibits the utilization of the device 
for operation with explosive gases which provide the 
environment for the growth of some microorganisms. It 
is not always desirable to return the air to the fermenter 
upon pressing the rubber bulb, while in the case of 
microorganisms growing under conditions of a strict 
ratio of the supplied gases, such as hydrogen-oxidizable 
bacteria, it is simply inadmissible. Moreover, said prior 
art device also suffers from the loss of culture liquor 
which should always be drained from the stagnation 
zone of the drain pipe prior to sampling. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

The main object of the present invention is to provide 
a device for sterile sampling of culture liquor from a 
fermenter with a sampler and its connection with a 
collector which would help considerably reduce the 
sampling time, to maintain the sample sterility, to pre 
clude the loss of culture liquor upon sampling, to pre 
pare a ?lter liquor upon sampling directly from the 
fermenter and to provide for the visualization of the 
sample collector sterility. 

In the accomplishment of the object of the present 
invention, in a device for sterile sampling of culture 
liquor from a fermenter, comprising a sampler posi 
tioned on the fermenter in the zone of stirring the cul 



4,689,306 
3 

ture liquor and a sterile probe collector, according to 
the invention, the sample collector upon sampling is 
placed on the sampler and communicates therewith, the 
sampler being a normally closed valve whose body has 
a circular projection on the side of contact with the 
sample collector which is made evacuated and has a 
normally closed valve mounted on its neck, the body of 
said latter valve being provided, on the side of contact 
with the sampler, with a circular groove having a seal 
and conjugated with the circular projection of the sam 
pler such that said groove and said projection form, 
upon superposition and interaction, a sealed conduit for 
the passage of culture liquor from the fermenter to the 
sample collector. 

It is expedient that the normally closed valve be 
mounted on the neck of the sample collector with the 
aid of an elastic collar. 

Preferably, a bacteriological ?lter is provided in the 
elastic collar between the normally closed valve and the 
neck of the sample collector. 
The herein disclosed device for sterile Sampling from 

a fermenter enables a single researcher to do the sam 
pling and, at the same time, reduce considerably the 
time required for a single sampling. The evacuated 
sample collector helps maintain the sample sterility and 
ensure a prolonged storage of the sterile sample. The 
absence of any stagnation zones helps fully preclude the 
loss of culture liquor upon sampling. The elastic collar 
placed on the neck of the sample collector helps ensure 
the visualization of the pressure-tightness or the sterility 
of the latter while ruling out the possibility of sampling 

; into a non-sterile sample collector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is further exempli?ed by the 
description of speci?c embodiments thereof, with due 
references to the accompanyings, in which: 
FIG. 1 illustrates the device for sterile sampling from 

a fermenter (longitudinal section) according to the pres 
ent invention; 
FIG. 2 is the device shown in FIG. 1 provided with 

an elastic collar in which is mounted a bacteriological 
?lter, according to the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The herein disclosed device for sterile sampling from 
a fermenter comprises a sampler 1 (FIG. 1) positioned 
on a pipeline 2 serving for the recirculation of culture 
liquor from a fermenter 3. The sampling of the culture 
liquor is done from a zone of vigorous stirring thereof. 
The sampler 1 is fashioned as a normally closed valve 

including a body 4, a spring 5 and a cut-off member 6 
located on a rod 7. The body 4 has a circular projection 
8. The body 4 of the normally closed valve is mounted 
in the pipeline 2 with the aid of a spacer 9 and a screw 
joint 10 (conventionally shown). 
The device of the invention further comprises a ster 

ile sample collector 11 such as the evacuated test tube 
used in the embodiment described herein. Mounted on 
the neck of the sample collector 11 is a normally closed 
valve 12 analogous with that described above and in 
cluding a body 13, a spring 14 and a cut-off member 15 
located on a movable rod 16. The body 13 has a circular 
groove 17 with a seal 18, conjugated with the circular 
projection 8 of the sampler 1. The projection 8 and 
groove 17 form, upon superposition and interaction, a 
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4 
sealed conduit 19 for the passage of culture liquor from 
the fermenter 3 to the sample collector 11. 
The normally closed valve 12 is mounted on the neck 

of the sample collector 11 by means of an elastic collar 
20 which, in the herein described embodiment, is lo 
cated inside the sample collector 11 together with the 
valve 12. 
One of the embodiments of the present invention is 

when the elastic collar 20 (FIG. 2) is elongated and 
embraces by one of its sides the neck of the sample 
collector 11, and by its other side the body 13 of the 
normally closed valve 12. It is convenient that, ?rstly, 
to indicate vacuum in the sample collector 11 as in this 
case the elastic collar 20 is compressed or depressed, 
and secondly, it makes it possible to use as the sample 
collectors 11 capacities of various volumes depending 
on the required volume of a sample. 
To adsorb microorganims and obtain a ?ltrate for a 

culture liquor without centrifuging in the elastic collar 
20 between the normally closed valve 12 and the neck 
of the sample collector 11 is mounted a bacteriological 
?lter 21 in the casing 22. 
The device of the present invention for sterile sam 

pling from a fermenter operates as follows. 
A researcher positions the sterile evacuated sample 

collector 11 (FIG. 1) on the sampler 1 such that the 
circular projection of the sampler 1 enter the circular 
groove 17 of the sample collector _11. This results in the 
formation of the conduit 19 sealed by means of an elastic 
ring 18. A subsequent pressure against the sample col 
lector such that the direction of the pressing force coin 
cide with the longitudinal axis of the valve 12 causes the 
rods 7 and 16 to interact. As a result, the springs 5 and 
14 compress to open the cut-off members 6 and 15 and 
release the conduit 19 through which the culture liquor 
flows over from the fermenter 3 to the sample collector 
11. After sampling the required amount of culture li 
quor, the researcher relieves the pressure, the springs 5 
and 14 restoring the initial normally closed position of 
the cut-off members 6 and 15. 
The sterile sampling from the fermenter 3 is done as 

follows. 
From a set of sterilized and evacuated sample collec 

tors 11, the researcher selects those with flattened elas 
tic collars 20 indicative of the vacuum maintained in the 
sample collector. Further, the researcher performs sam 
pling steps similar to those described above. The culture 
liquor ?ows via the sealed conduit 19 over to zone A of 
the elastic collar 20. After sampling, the researcher 
relieves the pressing force and the cut-off members 6 
and 15 return to the normally closed position, the elastic 
collar 20 expanding. Then, the sample collector 11 is 
placed vertically in a rack, with the valve 12 upwards. 
In the sample collector 11 and zone A of the elastic 
collar 20 there takes place an equalization of pressure 
owing to the passage of culture liquor from the zone A 
via bacteriological ?lter 21 to the sample collector 11. 
In so doing, the elastic collar 20 gets ?attened once 
again. 

INDUSTRIAL APPLICABILITY 

The herein disclosed device can be used in microbio 
logical, medical, chemical and food industries, as well as 
in everyday scienti?c studies for the sterile sampling of 
a culture liquor. 
What is claimed is: 



4,689,306 
5 

1. A device for the sterile sampling from a fermenter 
having a wall and a pipeline for recirculating culture 
liquor comprising: 

a sampler positioned on the pipeline; 
said sampler comprising a ?rst valve extending out 

side beyond said pipeline; 
said ?rst valve having a rod, a cut-off member cou 

pled with said rod, and a spring coupled with said 
cut-off member to maintain said ?rst valve in a 
closed position when no force is applied to said 
rod; 

an external circular projection on said valve concen 
tric with said rod; 

a sterile sample collector comprising an evacuated 
container having an inlet; 

a second valve mounted on said inlet of said con 

tainer; 
an elastic collar placed between said second vlave 

and said inlet of said container; 
said second valve having a rod extending outside 
beyond said container; , 

a cut-off member on said second valve coupled with 
said rod of said second valve; 

5 

15 

20 

a spring on the second valve coupled with said cut-off 25 
member of the second valve for maintaining said 
second valve in the closed position when no force 
is applied to said rod; 

an external circular groove provided in said second 
valve concentrically with said rod thereof; and 

a seal placed in said circular groove; 
said circular projection and said circular groove with 

said seal forming together a sealed conduit between 
said valves, 

said rod of said ?rst valve and said rod of said second 
valve being disposed one opposite to the other in 
said sealed conduit; 

said elastic collar de?ning an additional space be 
tween said second valve and said container, said 
collar insuring the visualization of the vacuum or 
the sterility of the container while eliminating the 
possiblity of sampling into a non-sterile collector. 

2. A device as claimed in claim 1, comprising a bacte 
rial ?lter arranged in said additional space. 

3. The device of claim 1, wherein said sample collec 
tor has aneck portion and said second valve is mounted 
on said neck portion by means of said elastic collar, said 
second valve being located in said elastic collar. 

4. The device of claim 2 wherein said sample collec 
tor has a neck portion and said second valve is mounted 
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6 
on said neck portion by means of said elastic collar, said 
second valve being located in said elastic collar. 

5. In a device for the sterile sampling from a fer 
menter, said fermenter having a wall, and a stirring zone 
for culture liquor and comprising: 

a sampler positioned in said stirring zone and com 
prising a ?rst valve; 

said ?rst valve extending outside beyond said wall; 
said ?rst valve including a rod, a cut-off member 

coupled with said rod and a ?rst spring coupled 
with said cut-off member to maintain said valve in 
a closed position when no force is applied to said 
rod; 

an external circular projection on said ?rst valve 
concentric with said rod; 

a sterile sample collector comprising an evacuated 
container having a neck and an inlet; 

a second valve mounted on the inlet of said container; 
an elastic collar placed between said second valve 

and said inlet of said container; 
said second valve including a second rod extending 

outside beyond said container; 
a cut-off member on said second valve coupled with 

said rod of said second valve; 
a second spring, said second spring being on said 

second valve coupled with said cut-off member of 
said second valve for maintaining said second valve 
in the closed position when no force is applied to 
said rod of said second valve; 

an external circular groove provided in said second 
valve concentrically with said rod thereof; 

a seal placed in said circular groove; 
said circular projection and said circular groove with 

said seal forming together a sealed conduit between 
said valves; and 

said rod of said ?rst valve and said rod of said second 
valve being disposed one opposite to the other in 
said sealed conduit; and 

the improvement comprising: 
said elastic collar de?ning an additional space be 
tween said second valve and said container, said 
collar insuring the visualization of the vacuum or 
the sterility of the container while eliminating 
the possiblity of,sampling into a non-sterile col 
lector; and 

a bacterial ?lter positioned in said additional space. 
6. The device of claim 5, wherein said second valve is 

mounted on said inlet portion by means of said elastic 
collar, said second valve being located in said elastic 
collar. 

* * * * * 


